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Vitamin	D	(25(OH)D) Frailty	and	cognitive	decline VDR	(Vitamin	D	receptor) Sarcopenia
Cystatin	C Frailty	and	cognitive	decline CST3	(cystatin) Cognitive	decline
Chemokine	receptor	2	(CCR2) Cognitive	decline CCL2 Cognitive	decline
Myostatin Frailty MSTN	(myostatin) Sarcopenia
Klotho Frailty KLOTHO Cognitive	function
IL-6 Frailty	and	cognitive	decline IL-6 Sarcopenia	and	cognitive	decline
TNF-alpha Frailty	and	cognitive	decline TNF-alpha Sarcopenia,	frailty,	and	cognitive	decline
IL-6R Frailty	and	cognitive	decline IL-6R Cognitive	decline
CRP Frailty	and	cognitive	decline AP2A2	(trait	CRP),	USP50	(trait	CRP) Cognitive	decline
IL-1βeta Frailty	and	cognitive	decline IL-1βeta Cognitive	decline
IL-18 Frailty IL-18 Frailty
IL-12p70 Cognitive	decline IL-12A Frailty


















































































































































































































































































































































































































































































































































































































































































































Age X X X
Anticolnergic	Burden	 X X X
Depression	 X X X
Gender X X X
Level	of	Education X X X
Baseline	Diagnosis	of	Dementia X X
Inflammatory/Immunity	






Cortisol:DHEAS	ratio	(based	on	nmols) X X X
Dehydroepiandrosterone	sulfate	(Âµg/dL) X X X
Fibrinogen	(mg/dL) X X
Homocysteine	via	FPIA	analysis	(Âµmol/L) X X X
Interleukin-10	via	ELISA	(pg/mL) X X
Interleukin-12	via	Bio-Plex	(pg/mL) X X X
Interleukin-18	via	ELISA	ultrasensitive	using	plasma	(pg/mL) X
Interleukin-6	via	ELISA	ultrasensitive	(pg/mL) X X
Resistin	via	EIA	(ng/mL) X X X
Serum	cortisol	(Âµg/dL) X X X
Soluble	IL-6	receptor	via	ELISA	(ng/mL) X X
Soluble	TNF-a	receptor	I	via	quantitative	sandwich	EIA	(pg/mL) X X X


















24-hour	urinary	creatinine	(mg/24	hours) X X X
Blood	urea	nitrogen	(mg/dL) X X X
Creatine	phosphokinase	(U/L) X X X
Creatinine	clearance,	24-hr	urine	(mL/minute) X X
Cystatin	C	(mg/L) X X










Albumin	(%) X X X
Beta-carotene	via	high	performance	liquid	chromatography	(Âµmol/L) X X X
Lycopene	via	high	performance	liquid	chromatography	(Âµmol/L) X X
Omega-3	plasma	fatty	acid	weight	(mg/L) X X X














Hematology/Liver Cogntive	Decline Frailty Cogntive	Frailty
Ferritin	(ng/mL) X X X
Folate	via	RIA	(ng/mL) X X
Gamma	glutamyl	transferase	(U/L) X X X
GPT	(also	known	as	ALT)	(U/L) X X
Lymphocytes	(n,	K/ÂµL) X




Monocytes	(%) X X X
Red	blood	cells	(RBC)	(n,	millions/ÂµL) X
Red	cell	distribution	width	(RDW)	(%) X X X
Vitamin	B12	via	RIA	(pg/mL) X X X




















Fatty	acid	C16:0	as	%	of	total	fatty	acid	area X X X


















C-terminal	telopeptide	of	type-1	collagen	(ng/mL) X X X
Estradiol	via	radioimmunoassay	(pg/mL) X X
Free	thyroxine,	fT4	(ng/dL) X X X
IGF	binding	protein-3,	serum,	immunoradiometric	assay	(ng/mL)	***corrected*** X X
Parathyroid	hormone,	two-site	immunoradiometric	assay	(pg/mL) X X X
Plasma	insulin	via	RIA	(mIU/L) X X X














Age X X X
Anticholinergic	Burden	 X X X
Depression	 X X X
Level	of	Education	 X X
Inflammatory/Immunity	
24-hour	urinary	cortisol	(Âµg/24	hours) X X X
Adiponectin	via	RIA	(Âµg/mL) X X X
Advanced	glycation	endproduct	(AGE):	Carboxymethyl-lysine	(ng/mL) X X X
Endogenous	secretory	receptor	for	AGEs	(ng/mL) X X X
Alpha-1	globulin	(%) X X X
Alpha-2	globulin	(%) X
Alpha-2-macroglobulin	(mg/dL) X X X
Beta	globulins	(%) X
C-reactive	protein	-	high	sensitivity	(Âµg/mL) X X X
C-reactive	protein	-	low	sensitivity	(Âµg/mL) X
Cortisol:DHEAS	ratio	(based	on	nmols) X X
Dehydroepiandrosterone	sulfate	(Âµg/dL) X X X
Erythrocyte	sedimentation	rate	(ESR)	(mm/hour) X X X
Fibrinogen	(mg/dL) X X
Homocysteine	via	FPIA	analysis	(Âµmol/L) X X X
Interleukin-1	receptor	antagonist	via	ELISA	ultrasensitive	(pg/mL) X X X
Interleukin-10	via	ELISA	(pg/mL) X X
Interleukin-12	via	Bio-Plex	(pg/mL) X X
Interleukin-18	via	ELISA	ultrasensitive	using	plasma	(pg/mL) X X X
Interleukin-1B	via	ELISA	(pg/mL) X X X
Interleukin-6	via	ELISA	ultrasensitive	(pg/mL) X X X
Interleukin-8	via	Bio-Plex	(pg/mL) X X X
Macrophage	inflammatory	protein-1b	via	Bio-Plex	(pg/mL) X X
Monocyte	chemoattractant	protein-1	via	Bio-Plex	(pg/mL) X X X
Resistin	via	EIA	(ng/mL) X X X
Retinol	via	high	performance	liquid	chromatography	(Âµmol/L) X
Serum	cortisol	(Âµg/dL) X X X
Soluble	CD14	via	ELISA	(ng/mL) X X X
Soluble	IL-6	receptor	via	ELISA	(ng/mL) X X
IL-6	high-sensitivity	ELISA	calculated	from	ELISA	ultrasensitive	(pg/mL) X
Soluble	TNF-a	receptor	I	via	quantitative	sandwich	EIA	(pg/mL) X X X
Soluble	TNF-a	receptor	II	via	quantitative	sandwich	EIA	(pg/mL) X X X
TNF-related	apoptosis-inducing	ligand	(pg/mL) X X X
Transforming	growth	factor-B1	(pg/mL) X X
Tumor	necrosis	factor-a	via	multiplex	technology	(pg/mL) X X X
Uric	acid	(mg/dL) X X X
Urinary	cortisol	(Âµg/mL) X X X
Renal/Electrolyte	
24-hour	urinary	creatinine	(mg/24	hours) X X X
Blood	urea	nitrogen	(mg/dL) X X X
Ca++	(mg/dL) X
Urinary	Ca	(mmol/L) X X X
Creatine	phosphokinase	(U/L) X X X
Creatinine	clearance,	24-hr	urine	(mL/minute) X X X
Cystatin	C	(mg/L) X X
Na+	(mEq/L) X
Serum	creatinine	(mg/dL) X X X
Urinary	creatinine	(mg/dL) X X
Urinary	Na	(mmol/L) X X X
Urine	hemoglobin	(mg/dL) X X






Urine	proteins	(mg/dL) X X X
Nutrient	Biomarker	 Cogntive	Decline Frailty Cogntive	Frailty
Albumin	(%) X X
Beta-carotene	via	high	performance	liquid	chromatography	(Âµmol/L) X X X
Lycopene	via	high	performance	liquid	chromatography	(Âµmol/L) X X






Omega-6	plasma	fatty	acid	weight	(mg/L) X X X




Vitamin	B6	via	high	performance	liquid	chromatography	(ng/mL) X X X
Vitamin	E	alpha	tocopherol,	high	performance	liquid	chromatography,	(Âµmol/L) X X X








Lymphocytes	(%) X X X
Lymphocytes	(n,	K/ÂµL) X X
MCH	concentration	(MCHC)	(g/dL) X X X
Mean	corpuscular	hemoglobin	(MCH)	(pg) X X
Mean	corpuscular	volume	(MCV)	(fL) X X
Methylmalonic	acid,	MMA	(Âµmol/L) X X X
Monocytes	(%) X X X






Vitamin	B12	via	RIA	(pg/mL) X X X
White	blood	cells	(WBC)	(n,	K/ÂµL) X X X
Folate	via	RIA	(ng/mL) X X X
Lipid	Metabolism	
Lipids:	HDL	cholesterol	(mg/dL) X X X
Lipids:	LDL	cholesterol	(mg/dL) X X X
Lipids:	total	cholesterol	(mg/dL) X X X
Lipoprotein(a)	(mg/dL) X X X
Metabolomics(plasma	lipids)	




























































Endocrine/Hormones Cogntive	Decline Frailty Cogntive	Frailty
25(OH)-D	(25-hydroxyvitamin	D)	via	RIA	(nmol/L) X X X
Blood	glucose	(mg/dL) X X X
Urine	glucose	(mg/dL) X
C-terminal	telopeptide	of	type-1	collagen	(ng/mL) X X X
Estradiol	via	radioimmunoassay	(pg/mL) X X X
Free	testosterone	(ng/dL),	Vermeulen X X X




Parathyroid	hormone,	two-site	immunoradiometric	assay	(pg/mL) X X X
Plasma	insulin	via	RIA	(mIU/L) X X X
Thyroid	stimulating	hormone,	TSH	(mIU/L) X X










































































































































































































































































































































































































































































































































Phenotype	(n)	 (n=369)	 (n=595)	 (n=257)	 (n=525)	 (n=634)	 (n=302)	 (n=325)	
Age,		

















































































































































0	 47.0%	(139)	 51.0%	(261)	 42.2%	(94)	 57.9%	(242)	 62.9%(310)	 50.2%	(134)	 55.5%	(152)	
1	 23.6%	(70)	 22.9%	(117)	 25.1%	(56)	 20.6%	(86)	 20.1%	(99)	 22.5%	(60)	 21.2%	(58)	
2	 14.5%	(43)	 11.9%	(61)	 16.1%	(36)	 10.8%	(45)	 7.9%	(39)	 13.1%	(35)	 9.9%	(27)	
3	 10.1%	(30)	 8.8%	(45)	 11.2%	(25)	 6.7%	(28)	 5.5%	(27)	 8.2%	(22)	 7.7%	(21)	
4	 2.7%	(8)	 3%	(16)	 3.1%	(7)	 2.4%	(10)	 2.4%	(12)	 3.4%	(9)	 3.6%	(10)	
5	 1.0%	(3)	 1.4%	(7)	 .9%	(2)	 1.0%	(4)	 1.0%	(5)	 1.5%	(4)	 1.8%	(5)	
6	 .7%	(2)	 .8%	(4)	 .9%	(2)	 .5%	(2)	 .2%	(1)	 .7%	(2)	 .4%	(1)	
9	 .3%	(1)	 .2%	(1)	 .4%	(1)	 .2%	(1)	 (0)	 .4%	(1)	 (0)	
	 	 	 	 	 	 	 	
Control	 0[6]	 0[5]	 0[6]	 0[5]	 0[4]	 0[5]	 0[4]	
Phenotype	 1[9]	 0[9]	 1[9]	 0[9]	 0[6]	 0[9]	 0[6]	










Phenotype	 (n)	 Beta	Coef	 Std.	Error	 95%CI	 p-value	
Cognitive	Decline	
(MMSE)	
375	 0.21	 0.07	 0.08-0.36	 .004	
Frailty	
(CHS)	
595	 0.31	 0.07	 0.17-45	 <.001	
Cognitive	Frailty	
(MMSE)	
257	 0.26	 0.08	 0.11-0.41	 <.001	
Cognitive	Decline	
(Trail	A)	
545	 0.20	 0.14	 0.14-0.11	 .14	
Cognitive	Decline	
(Trail	B)	
703	 0.21	 0.14	 0.10-.47	 .12	
Cognitive	Frailty	
(Trail	A)	
302	 0.27	 0.08	 0.11-.43	 <.001	
Cognitive	Frailty	
(Trail	B)	























1	 Cognition	 0.19	 0.07	 1.21	 1.07-1.37	 <.001	
2	 Frailty			 0.29	 0.06	 1.33	 1.87-1.50	 <.001	
3	
Cognitive	
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Phenotype	(n)		 	 All	Risk	Scores	 Cognition	Risk	Scores	 Frail	Risk	Scores	
Cognitive	Decline	
MMSE	(369)	 p	 .1286	 .0659	 .8768	
																												 b	 .12	 .15	 -.01	
																														 SE	 .08	 .08	 .08	
Frail									
CHS	(595)																			 p	 .0488	 .0401	 .6509	
	 b	 0.14	 .14	 .03	
																														 SE	 0.07	 .07	 .07	
Cognitive	frailty	
MMSE	(257)									 p	 .0455	 .0479	 .7775	
	 b	 0.19	 .19	 -0.03	













Phenotype	(n)	 	 All	Risk	Scores	 Cognition	Risk	Scores	 Frail	Risk	Scores		
Cognitive	Decline		
Trail	B	(634)																				 p	 .6097	 .5959	 .4440	
																																	 b	 .05	 .05	 -.07	
																																 SE	 .09	 .09	 .09	
Cognitive	Decline			
Trail	A	(525)																					 p	 .0351	 .0370	 .3274	
	 b	 .16	 .16	 .07	
																																 SE	 .08	 .07	 .07	
Cognitive	Frailty		
Trail	B	(325)																	 p	 .2082	 .1992	 .7394	
																															 b	 .11	 .11	 .03	
																															 SE	 .08	 .09	 .08	
Cognitive	Frailty	
Trail	A	(302)																													p	 .6298	 .4242	 .2734	
	 b	 .04	 .06	 -.08	










































































































































Model	1	 Cognitive	Decline	 Frailty Cognitive	Frailty
mean(SD)	 p-value mean(SD)	 p-value mean(SD)	 p-value
Age
Control 65(15.7) 72(6.2) 73(6.4)
Phenotype 80(8.7) <0.0001 78(7.9) <0.0001 82(7.4) <0.0001
Anicholinergic	Burden
Control 2.18	(2.01) 1.75	(1.76) 2.15	(2.02)
Phenotype 2.69	(2.19) <0.0001 2.89	(2.21) <0.0001 3.00	(2.16) <0.0001
Gender (n) (n) (n)
Healthy	Control(M/F) 521/557 286/274 418/480
Phenotype(M/F) 121/254 <0.0001 214/381 <0.0001 82/175 <0.0001
Depression
Control 272 91 250
Phenotype 140 <0.0001 269 <0.0001 110 <0.0001
Baseline	Dementia
Control 12 12
Phenotype 70 <0.0001 70 <0.0001
Model	2 Cognitive	Decline	 Frailty Cognitive	Frailty
TrailA TrailB	 TrailA TrailB	
Age mean(SD)	 p-value mean(SD)	 p-value mean(SD)	 p-value mean(SD)	 p-value mean(SD)	 p-value
Control 61(16.4) 52(17.4) 72(6.2) 64(15.6) 61(16.2)
Phenotype 76(7.7) <0.0001 72(9.0) <0.0001 78(7.9) <0.0001 78(7.4) <0.0001 76(6.9) <0.0001
Anicholinergic	Burden
Control 1.95	(1.87) 1.77	(1.73) 1.75	(1.76) 1.85	(1.82) 1.68	(1.66)
Phenotype 2.44	(2.12) <0.0011 2.23	(2.02) 0.042 2.89	(2.21) <0.0001 3.01	(2.20) <0.0001 2.79	(2.19) <0.0001
Depression (n) (n) (n) (n) (n)
Control 135 52 91 188 120





















































Cog.Model1.Feature.code Cognitive	Decline	Model1	 Control	Mean SD Cognitive	Mean SD |t|-test	
Corrected	
p-value
X_25OH_D 25(OH)-D	(25-hydroxyvitamin	D)	via	RIA	(nmol/L) 56.26 36.69 39.66 29.96 <0.0001 <0.0001
X_ADIPON Adiponectin	via	RIA	(µg/mL) 12.50 8.79 17.15 12.21 <0.0001 <0.0001
X_ALB Albumin	(%) 59.58 3.40 57.43 3.86 <0.0001 <0.0001
X_ALF2M Alpha-2-macroglobulin	(mg/dL) 203.26 66.61 222.27 66.26 <0.0001 <0.0001
X_ALFA1 Alpha-1	globulin	(%) 2.54 0.39 2.79 0.48 <0.0001 <0.0001
X_ALFA2 Alpha-2	globulin	(%) 11.06 1.28 11.59 1.46 <0.0001 <0.0001
X_BUN Blood	urea	nitrogen	(mg/dL) 32.98 9.09 39.03 17.24 <0.0001 <0.0001
X_C20_5B Fatty	acid	C20:5	n-3	weight	(mg/L) 20.16 8.93 17.85 6.99 <0.0001 <0.0001
X_C20_5C Fatty	acid	C20:5	n-3	as	%	of	total	fatty	acid	weight 0.63 0.22 0.56 0.18 <0.0001 <0.0001
X_CL24 Creatinine	clearance,	24-hr	urine	(mL/minute) 86.84 30.09 66.91 25.91 <0.0001 <0.0001
X_CNCME MCH	concentration	(MCHC)	(g/dL) 33.95 0.98 33.47 1.15 <0.0001 <0.0001
X_CPK Creatine	phosphokinase	(U/L) 108.00 89.65 85.68 58.45 <0.0001 <0.0001
X_CTX_1 C-terminal	telopeptide	of	type-1	collagen	(ng/mL) 0.46 0.23 0.62 0.39 <0.0001 <0.0001
X_CYSC Cystatin	C	(mg/L) 0.93 0.26 1.16 0.46 <0.0001 <0.0001
X_DHEAS Dehydroepiandrosterone	sulfate	(µg/dL) 115.68 96.75 72.89 64.01 <0.0001 <0.0001
X_ESTDIO Estradiol	via	radioimmunoassay	(pg/mL) 13.46 17.95 8.90 6.13 <0.0001 <0.0001
X_FIBRIN Fibrinogen	(mg/dL) 341.17 73.84 378.87 76.32 <0.0001 <0.0001
X_FT4 Free	thyroxine,	fT4	(ng/dL) 1.42 0.31 1.53 0.45 <0.0001 <0.0001
X_GPT ALT	(U/L) 21.19 14.29 17.22 9.37 <0.0001 <0.0001
X_GR Red	blood	cells	(RBC)	(n,	millions/µL) 4.56 0.41 4.35 0.48 <0.0001 <0.0001
X_HOMCYS Homocysteine	via	FPIA	analysis	(µmol/L) 14.59 6.43 17.62 7.69 <0.0001 <0.0001
X_IDE Red	cell	distribution	width	(RDW)	(%) 13.54 0.95 14.01 1.23 <0.0001 <0.0001
X_MMA Methylmalonic	acid,	MMA	(µmol/L) 0.10 0.03 0.11 0.03 <0.0001 <0.0001
X_OM3_MG Omega-3	plasma	fatty	acid	weight	(mg/L) 110.63 41.96 98.98 37.76 <0.0001 <0.0001
X_PTH Parathyroid	hormone,	two-site	immunoradiometric	assay	(pg/mL) 23.69 17.54 31.58 24.54 <0.0001 <0.0001
X_RESIST Resistin	via	EIA	(ng/mL) 3.78 1.84 4.62 2.57 <0.0001 <0.0001
X_TNFAR1 Soluble	TNF-a	receptor	I	via	quantitative	sandwich	EIA	(pg/mL) 1310.62 578.43 1842.17 1068.12 <0.0001 <0.0001
X_UCA Urinary	Ca	(mmol/L) 2.43 1.65 1.97 1.55 <0.0001 <0.0001
X_UCRE24 24-hour	urinary	creatinine	(mg/24	hours) 1058.67 372.66 825.55 326.16 <0.0001 <0.0001
X_IL18 Interleukin-18	via	ELISA	ultrasensitive	using	plasma	(pg/mL) 388.48 148.94 429.37 175.28 0.0002 0.0003
XIGFBP3C IGF	binding	protein-3,	serum,	immunoradiometric	assay	(ng/mL)	***corrected*** 4397.72 1104.44 4122.44 1097.82 0.0002 0.0003
X_OM6_MG Omega-6	plasma	fatty	acid	weight	(mg/L) 1060.54 234.87 998.91 256.10 0.0003 0.0004
X_N_LIN Lymphocytes	(n,	K/µL) 1.94 0.65 1.79 0.63 0.0005 0.0007
X_TRAIL TNF-related	apoptosis-inducing	ligand	(pg/mL) 75.80 40.87 69.69 23.55 0.001 0.002
X_IL6 Interleukin-6	via	ELISA	ultrasensitive	(pg/mL) 1.76 2.07 3.04 7.1 0.002 0.002
X_CORTDH Cortisol:DHEAS	ratio	(nmols) 0.28 0.71 0.53 1.81 0.002 0.002
X_OM6_3A Ratio	of	Omega-6:Omega-3	as	%	of	total	fatty	acid	area 16.38 5.05 17.51 6.06 0.005 0.005
X_BCAROT Beta-carotene	via	high	performance	liquid	chromatography	(µmol/L) 0.43 0.28 0.38 0.23 0.009 0.011
X_ATOCRS Vitamin	E	alpha	tocopherol,	high	performance	liquid	chromatography,	assay	#2	(µmol/L) 33.68 7.32 32.33 8.31 0.011 0.012
X_OM6_3M Ratio	of	Omega-6:Omega-3	as	%	of	total	fatty	acid	mols 11.52 3.34 12.17 4.11 0.016 0.018
X_URICO Uric	acid	(mg/dL) 5.03 1.35 5.27 1.65 0.019 0.021
X_VGM Mean	corpuscular	volume	(MCV)	(fL) 90.04 4.65 90.76 5.22 0.03 0.031







Frail.Model1.Feature.codeFrailty	Model	1 Control	Mean SD Frailty	Mean SD |t|-test	
Corrected	
p-value
X_25OH_D 25(OH)-D	(25-hydroxyvitamin	D)	via	RIA	(nmol/L) 54.93 34.51 43.53 35.76 <0.0001 <0.0001
X_ALB Albumin	(%) 59.18 3.38 57.96 3.73 <0.0001 <0.0001
X_ATOCRS Vitamin	E	alpha	tocopherol,	high	performance	liquid	chromatography,	assay	#2	(µmol/L) 34.44 7.65 32.65 7.39 <0.0001 <0.0001
X_BUN Blood	urea	nitrogen	(mg/dL) 33.79 7.44 37.5 15.92 <0.0001 <0.0001
X_CL24 Creatinine	clearance,	24-hr	urine	(mL/minute) 81.09 24.06 70.00 26.43 <0.0001 <0.0001
X_CNCME MCH	concentration	(MCHC)	(g/dL) 33.90 1.02 33.56 1.05 <0.0001 <0.0001
X_CPK Creatine	phosphokinase	(U/L) 104.22 61.69 86.84 55.12 <0.0001 <0.0001
X_CTX_1 C-terminal	telopeptide	of	type-1	collagen	(ng/mL) 0.47 0.23 0.58 0.35 <0.0001 <0.0001
X_CYSC Cystatin	C	(mg/L) 0.97 0.19 1.13 0.42 <0.0001 <0.0001
X_HOMCYS Homocysteine	via	FPIA	analysis	(µmol/L) 14.97 5.70 17.31 8.12 <0.0001 <0.0001
X_IDE Red	cell	distribution	width	(RDW)	(%) 13.62 0.93 13.89 1.16 <0.0001 <0.0001
X_IL6 Interleukin-6	via	ELISA	ultrasensitive	(pg/mL) 1.66 1.75 2.92 5.74 <0.0001 <0.0001
X_OM6_MG Omega-6	plasma	fatty	acid	weight	(mg/L) 1069.54 249.81 1005.32 234.97 <0.0001 <0.0001
X_PTH Parathyroid	hormone,	two-site	immunoradiometric	assay	(pg/mL) 24.06 19.79 30.54 22.59 <0.0001 <0.0001
X_RESIST Resistin	via	EIA	(ng/mL) 3.72 1.67 4.36 2.48 <0.0001 <0.0001
X_TNFAR1 Soluble	TNF-a	receptor	I	via	quantitative	sandwich	EIA	(pg/mL) 1343.02 429.61 1780.92 979.8 <0.0001 <0.0001
X_UCRE24 24-hour	urinary	creatinine	(mg/24	hours) 1020.45 334.7 860.38 323.47 <0.0001 <0.0001
X_CRP_HS C-reactive	protein	-	high	sensitivity	(µg/mL) 4.06 5.99 6.79 11.93 <0.0001 <0.0001
X_FREETS Free	testosterone	(ng/dL),	Vermeulen 2.41 2.22 1.72 1.9 <0.0001 <0.0001
X_HB Hemoglobin	(g/dL) 13.99 1.25 13.43 1.51 <0.0001 <0.0001
X_HCT Hematocrit	(%) 41.25 3.23 39.96 3.95 <0.0001 <0.0001
X_IL1RA Interleukin-1	receptor	antagonist	via	ELISA	ultrasensitive	(pg/mL) 142.73 85.5 177.97 159.09 <0.0001 <0.0001
X_N_NEU Neutrophils	(n,	K/µL) 3.59 1.18 3.90 1.31 <0.0001 <0.0001
X_P_LIN Lymphocytes	(%) 31.42 7.87 29.5 8.23 <0.0001 <0.0001
X_TESTO Total	testosterone	(ng/mL) 2.58 2.09 1.91 1.89 <0.0001 <0.0001
X_TNFAR2 Soluble	TNF-a	receptor	II	via	quantitative	sandwich	EIA	(pg/mL) 2625.69 612.55 3053.98 958.87 <0.0001 <0.0001
X_VES Erythrocyte	sedimentation	rate	(ESR)	(mm/hour) 17.72 14.75 25.45 21.55 <0.0001 <0.0001
X_DHEAS Dehydroepiandrosterone	sulfate	(µg/dL) 91.21 69.26 75.51 63.29 0.0002 0.0003
X_FOLICG Folate	via	RIA	(ng/mL) 3.50 2.12 3.03 1.88 0.0002 0.0003
X_FT4 Free	thyroxine,	fT4	(ng/dL) 1.43 0.29 1.51 0.41 0.0002 0.0003
X_P_NEU Neutrophils	(%) 59.52 8.49 61.48 8.52 0.0002 0.0003
X_SCD14 Soluble	CD14	via	ELISA	(ng/mL) 1724.25 315.92 1810.47 383.4 0.0002 0.0003
X_TIGF1 Total	insulin-like	growth	factor-1,	serum,	immunoradiometric	assay	(ng/mL) 122.04 54.74 109.52 53.64 0.0002 0.0003
X_TRAIL TNF-related	apoptosis-inducing	ligand	(pg/mL) 79.52 54.09 70.44 20.08 0.0005 0.0008
X_ESRAGE Endogenous	secretory	receptor	for	AGEs	(ng/mL) 0.43 0.19 0.48 0.27 0.0005 0.0008
X_OM6_A Omega-6	fatty	acids	as	%	of	total	fatty	acid	area 30.16 4.16 29.17 4.57 0.0005 0.0008
X_COLLDL Lipids:	LDL	cholesterol	(mg/dL) 139.09 35.77 132.56 32.7 0.0022 0.0032
X_UCREAT Urinary	creatinine	(mg/dL) 73.94 35.12 67.37 31.9 0.0023 0.0033
X_OM3_MG Omega-3	plasma	fatty	acid	weight	(mg/L) 110.92 44.27 102.85 37.76 0.003 0.004
X_COLTOT Lipids:	total	cholesterol	(mg/dL) 220.84 40.73 213.53 38.74 0.0031 0.0042
X_UCA Urinary	Ca	(mmol/L) 2.35 1.65 2.04 1.58 0.0036 0.0047
X_GB White	blood	cells	(WBC)	(n,	K/µL) 6.01 1.56 6.29 1.63 0.0037 0.0048
X_VITB6G Vitamin	B6	via	high	performance	liquid	chromatography	(ng/mL) 7.47 6.61 6.09 9.08 0.0057 0.0072
X_GPT ALT	(U/L) 20.47 11.99 18.43 12.05 0.0062 0.0076
X_LYCOPN Lycopene	via	high	performance	liquid	chromatography	(µmol/L) 0.71 0.34 0.65 0.34 0.0081 0.0097
X_C20_5B Fatty	acid	C20:5	n-3	weight	(mg/L) 20.46 9.87 18.95 7.51 0.0088 0.0103
X_RETINL Retinol	via	high	performance	liquid	chromatography	(µmol/L) 1.97 0.50 1.88 0.54 0.0103 0.0118
X_UNA Urinary	Na	(mmol/L) 96.75 46.4 89.89 39.48 0.0153 0.0172
X_UCOR24 24-hour	urinary	cortisol	(µg/24	hours) 105.33 52.21 95.94 73.57 0.0231 0.0255
X_U_PRO Urine	proteins	(mg/dL) 0.73 7.61 1.92 8.98 0.0292 0.0315
X_C24_0B Fatty	acid	C24:0	weight	(mg/L) 4.66 4.51 4.05 4.11 0.0316 0.0331
X_C16_0C Fatty	acid	C16:0	as	%	of	total	fatty	acid	weight 22.38 2.36 22.72 2.48 0.0319 0.0331
X_C16_0A Fatty	acid	C16:0	as	%	of	total	fatty	acid	area 24.66 2.36 24.99 2.47 0.0408 0.0416









Mean SD |t|-test	 Corrected	p-value
X_25OH_D 25(OH)-D	(25-hydroxyvitamin	D)	via	RIA	(nmol/L) 52.59 36.24 35.7 29.34 <0.0001 <0.0001
X_ADIPON Adiponectin	via	RIA	(µg/mL) 13.24 9.5 17.84 12.39 <0.0001 <0.0001
X_ALB Albumin	(%) 58.98 0.38 56.96 4.01 <0.0001 <0.0001
X_ALFA1 Alpha-1	globulin	(%) 2.59 0.39 2.86 0.51 <0.0001 <0.0001
X_ALFA2 Alpha-2	globulin	(%) 11.21 1.25 11.71 1.55 <0.0001 <0.0001
X_ATOCRS Vitamin	E	alpha	tocopherol,	high	performance	liquid	chromatography,	assay	#2	(µmol/L) 34.18 7.33 31.05 7.93 <0.0001 <0.0001
X_BUN Blood	urea	nitrogen	(mg/dL) 37.14 9.44 41.67 19.73 <0.0001 <0.0001
X_C20_5C Fatty	acid	C20:5	n-3	as	%	of	total	fatty	acid	weight 0.63 0.23 0.55 0.17 <0.0001 <0.0001
X_CNCME MCH	concentration	(MCHC)	(g/dL) 33.84 1 33.3 1.11 <0.0001 <0.0001
X_CPK Creatine	phosphokinase	(U/L) 99.49 59.53 79.37 54.47 <0.0001 <0.0001
X_CTX_1 C-terminal	telopeptide	of	type-1	collagen	(ng/mL) 0.49 0.25 0.68 0.41 <0.0001 <0.0001
X_CYSC Cystatin	C	(mg/L) 0.99 0.26 1.26 0.51 <0.0001 <0.0001
X_DHEAS Dehydroepiandrosterone	sulfate	(µg/dL) 87.58 67.99 66.59 58.9 <0.0001 <0.0001
X_FIBRIN Fibrinogen	(mg/dL) 351.8 72.83 388.15 80.03 <0.0001 <0.0001
X_HOMCYS Homocysteine	via	FPIA	analysis	(µmol/L) 15.46 6.66 18.84 8.18 <0.0001 <0.0001
X_IDE Red	cell	distribution	width	(RDW)	(%) 13.66 0.94 14.15 1.31 <0.0001 <0.0001
X_OM3_MG Omega-3	plasma	fatty	acid	weight	(mg/L) 109.63 42.53 96.43 34.25 <0.0001 <0.0001
X_PTH Parathyroid	hormone,	two-site	immunoradiometric	assay	(pg/mL) 25.32 18.84 35.26 28.42 <0.0001 <0.0001
X_RESIST Resistin	via	EIA	(ng/mL) 3.81 1.86 4.94 2.82 <0.0001 <0.0001
X_TNFAR1 Soluble	TNF-a	receptor	I	via	quantitative	sandwich	EIA	(pg/mL) 1430.03 579.89 2091.58 82.89 <0.0001 <0.0001
X_TRAIL TNF-related	apoptosis-inducing	ligand	(pg/mL) 77.35 44.29 65.53 19.93 <0.0001 <0.0001
X_UCRE24 24-hour	urinary	creatinine	(mg/24	hours) 979.14 333.91 767.17 306.4 <0.0001 <0.0001
X_C20_5A Fatty	acid	C20:5	n-3	as	%	of	total	fatty	acid	area 0.47 0.21 0.4 0.16 <0.0001 <0.0001
X_COLLDL Lipids:	LDL	cholesterol	(mg/dL) 138 33.95 127.04 34.78 <0.0001 <0.0001
X_HB Hemoglobin	(g/dL) 13.9 1.29 12.95 1.6 <0.0001 <0.0001
X_OM6_A Omega-6	fatty	acids	as	%	of	total	fatty	acid	area 29.98 4.23 28.41 4.77 <0.0001 <0.0001
X_SCD14 Soluble	CD14	via	ELISA	(ng/mL) 1741.7 334.78 1870.97 406.93 <0.0001 <0.0001
X_TESTO Total	testosterone	(ng/mL) 2.37 2.06 1.74 1.75 <0.0001 <0.0001
X_TIGF1 Total	insulin-like	growth	factor-1,	serum,	immunoradiometric	assay	(ng/mL) 119.35 54.96 101.45 50.44 <0.0001 <0.0001
X_TNFAR2 Soluble	TNF-a	receptor	II	via	quantitative	sandwich	EIA	(pg/mL) 2709.69 709.84 3362.15 1054.91 <0.0001 <0.0001
X_VES Erythrocyte	sedimentation	rate	(ESR)	(mm/hour) 19.3 16.32 30.9 24.75 <0.0001 <0.0001
X_ALFTOC Vitamin	E	alpha	tocopherol,	high	performance	liquid	chromatography	(µmol/L) 30.7 8.31 27.17 8.37 <0.0001 <0.0001
X_OM6_M Omega-6	fatty	acids	as	%	of	total	fatty	acid	mols 31.76 4.32 30.18 4.85 <0.0001 <0.0001
X_P_LIN Lymphocytes	(%) 30.92 8.02 28.56 8.17 0.0002 0.0003
X_U_NIT Urine	nitrites 0.1 0.42 0.32 0.71 0.0002 0.0003
X_UCA Urinary	Ca	(mmol/L) 2.28 1.64 1.83 1.47 0.0004 0.0006
X_CA Ca++	(mg/dL) 9.46 0.45 9.32 0.5 0.0004 0.0006
X_IL1RA Interleukin-1	receptor	antagonist	via	ELISA	ultrasensitive	(pg/mL) 151.95 111.77 194.04 178.49 0.0011 0.0016
XIGFBP3C IGF	binding	protein-3,	serum,	immunoradiometric	assay	(ng/mL)	***corrected*** 4279.38 1121.16 4009.81 1077.64 0.0018 0.0025
X_CRP_HS C-reactive	protein	-	high	sensitivity	(µg/mL) 4.81 8.05 7.91 13.73 0.0018 0.0025
X_FT4 Free	thyroxine,	fT4	(ng/dL) 1.45 0.31 1.56 0.5 0.002 0.003
X_BCAROT Beta-carotene	via	high	performance	liquid	chromatography	(µmol/L) 0.43 0.27 0.37 0.24 0.0039 0.0052
X_BETA Beta	globulins	(%) 11.94 1.18 12.25 1.55 0.0065 0.0085
X_GB White	blood	cells	(WBC)	(n,	K/µL) 6.08 1.55 6.44 1.76 0.007 0.0089
X_V_PIAS Mean	platelet	volume	(MPV)	(fL) 11.14 0.97 10.94 1 0.0079 0.0097
X_C16_0C Fatty	acid	C16:0	as	%	of	total	fatty	acid	weight 22.44 2.36 22.98 2.62 0.008 0.0097
X_URICO Uric	acid	(mg/dL) 5.13 1.37 5.47 1.76 0.009 0.0107
X_STFRNM Soluble	transferrin	receptor	(nmol/L) 16.66 5.65 18.3 8.56 0.0097 0.0113
X_AGECML Advanced	glycation	endproduct	(AGE):	Carboxymethyl-lysine	(ng/mL) 361.53 105.78 390.73 152.77 0.0107 0.0122
X_C16_0A Fatty	acid	C16:0	as	%	of	total	fatty	acid	area 24.42 2.36 25.24 2.61 0.0112 0.0125
X_ALF2M Alpha-2-macroglobulin	(mg/dL) 210.52 68.3 223.74 68.06 0.0122 0.0134
X_CREA Serum	creatinine	(mg/dL) 0.92 0.19 0.98 38 0.0217 0.0234
X_U_PRO Urine	proteins	(mg/dL) 0.98 7.78 2.8 10.35 0.0333 0.0352
X_C20_0B Fatty	acid	C20:0	weight	(mg/L) 2.87 2.84 2.52 1.94 0.0412 0.0427
X_INSULN Plasma	insulin	via	RIA	(mIU/L) 11.47 6.05 10.5 6.27 0.0429 0.0437




















X_25OH_D 25(OH)-D	(25-hydroxyvitamin	D)	via	RIA	(nmol/L) 60.15 35.34 45.59 35.96 <0.0001 <0.0001 65.04 35.67 50.09 35.12 <0.0001 <0.0001
X_ADIPON Adiponectin	via	RIA	(µg/mL) 12.02 8.69 15.3 11.07 <0.0001 <0.0001 11.26 8.43 14.02 10.52 <0.0001 <0.0001
X_ALB Albumin	(%) 60.08 3.24 58.34 3.47 <0.0001 <0.0001 60.9 31.4 58.86 3.32 <0.0001 <0.0001
X_ALF2M Alpha-2-macroglobulin	(mg/dL) 198.81 63.42 216.06 70.31 <0.0001 <0.0001 192.94 59.16 211.62 69.68 <0.0001 <0.0001
X_ALFA1 Alpha-1	globulin	(%) 2.5 0.38 2.67 0.41 <0.0001 <0.0001 2.46 0.39 2.6 0.39 <0.0001 <0.0001
X_ALFA2 Alpha-2	globulin	(%) 10.94 1.24 11.35 1.31 <0.0001 <0.0001 10.66 1.25 11.24 1.25 <0.0001 <0.0001
X_BETA Beta	globulins	(%) 11.66 1.24 12.04 1.31 <0.0001 <0.0001 11.43 1.28 11.97 1.27 <0.0001 <0.0001
X_BUN Blood	urea	nitrogen	(mg/dL) 32.23 7.68 35.75 12.41 <0.0001 <0.0001 30.77 7.1 34.43 10.32 <0.0001 <0.0001
X_C16_0B Fatty	acid	C16:0	weight	(mg/L) NA NA NA NA NA NA 704.19 201.01 733.25 183.76 0.0341 0.0366
X_C20_5A Fatty	acid	C20:5	n-3	as	%	of	total	fatty	acid	area 0.49 0.21 0.45 0.18 0.0011 0.0015 NA NA NA NA NA NA
X_C20_5B Fatty	acid	C20:5	n-3	weight	(mg/L) 20.55 9.62 19.22 7.22 0.0097 0.0112 NA NA NA NA NA NA
X_C20_5C Fatty	acid	C20:5	n-3	as	%	of	total	fatty	acid	weight 0.64 0.24 0.59 0.19 0.0011 0.0015 NA NA NA NA NA NA
X_C24_0C Fatty	acid	C24:0	as	%	of	total	fatty	acid	weight 0.15 0.13 0.13 0.14 0.016 0.0176 0.16 0.14 0.14 0.13 0.0071 0.0085
X_CA Ca++	(mg/dL) 9.49 0.44 9.42 0.45 0.0093 0.0109 NA NA NA NA NA NA
X_CL24 Creatinine	clearance,	24-hr	urine	(mL/minute) 92.61 30.4 72.83 25.51 <0.0001 <0.0001 99.97 31.39 79.81 26.95 <0.0001 <0.0001
X_CNCME MCH	concentration	(MCHC)	(g/dL) 34.09 0.94 33.64 1.02 <0.0001 <0.0001 34.26 0.93 33.8 0.99 <0.0001 <0.0001
X_CNTME Mean	corpuscular	hemoglobin	(MCH)	(pg) 30.67 1.74 30.45 1.96 0.0368 0.0385 NA NA NA NA NA NA
X_CORTDH Cortisol:DHEAS	ratio	(nmols) 0.25 0.58 0.43 1.54 0.0118 0.0133 0.23 0.61 0.45 1.25 0.0437 0.046
X_CPK Creatine	phosphokinase	(U/L) 113.55 100.7 95.32 58.92 <0.0001 <0.0001 125.29 128.15 99.28 58.23 0.0004 0.0006
X_CRP_HS C-reactive	protein	-	high	sensitivity	(µg/mL) 3.89 5.78 5.87 11.73 0.0004 0.0006 3.18 5.17 5 8.07 <0.0001 <0.0001
X_CTX_1 C-terminal	telopeptide	of	type-1	collagen	(ng/mL) 0.43 0.2 0.54 0.3 <0.0001 <0.0001 0.41 0.19 0.48 0.26 <0.0001 <0.0001
X_CYSC Cystatin	C	(mg/L) 0.89 0.2 1.06 0.35 <0.0001 <0.0001 0.84 0.19 0.99 0.28 <0.0001 <0.0001
X_DHEAS Dehydroepiandrosterone	sulfate	(µg/dL) 124.75 101.28 85.52 70.91 <0.0001 <0.0001 153.71 115.09 91.51 72.62 <0.0001 <0.0001
X_ESRAGE Endogenous	secretory	receptor	for	AGEs	(ng/mL) 0.43 0.21 0.46 0.22 0.0382 0.0393 NA NA NA NA NA NA
X_ESTDIO Estradiol	via	radioimmunoassay	(pg/mL) 14.79 17.95 9.25 6.72 <0.0001 <0.0001 18.56 21.94 9.89 0.34 <0.0001 <0.0001
X_FIBRIN Fibrinogen	(mg/dL) 334.82 71.84 361.82 75.38 <0.0001 <0.0001 320.51 70.23 353.39 73.21 <0.0001 <0.0001
X_FREETS Free	testosterone	(ng/dL),	Vermeulen 3.04 2.98 1.73 1.91 <0.0001 <0.0001 3.5 3.3 2.13 2.27 <0.0001 <0.0001
X_FT4 Free	thyroxine,	fT4	(ng/dL) 1.39 0.29 1.48 0.37 <0.0001 <0.0001 1.39 0.27 1.44 0.33 0.0081 0.0096
X_GLU Blood	glucose	(mg/dL) 91.66 23.24 97.13 28.81 0.0004 0.0006 87.99 18.83 96.84 28.52 <0.0001 <0.0001
X_GPT ALT	(U/L) 21.76 13.91 18.88 11.88 0.0001 0.0001 NA NA NA NA NA NA
X_GR Red	blood	cells	(RBC)	(n,	millions/µL) 4.58 0.39 4.47 0.43 <0.0001 <0.0001 NA NA NA NA NA NA
X_HB BL	Hemoglobin	(g/dL) 14.03 1.28 13.58 1.31 <0.0001 <0.0001 14.05 1.32 13.82 1.27 0.0056 0.007
X_HCT BL	Hematocrit	(%) 41.13 3.28 40.36 3.5 <0.0001 <0.0001 NA NA NA NA NA NA
X_HOMCYS Homocysteine	via	FPIA	analysis	(µmol/L) 13.91 5.44 16.26 7.09 <0.0001 <0.0001 13.39 5.22 15.17 6.22 <0.0001 <0.0001
X_IDE Red	cell	distribution	width	(RDW)	(%) 13.44 0.89 13.81 1 <0.0001 <0.0001 13.33 0.87 13.68 0.97 <0.0001 <0.0001
X_IL18
Interleukin-18	via	ELISA	ultrasensitive	using	plasma	
(pg/mL) NA NA NA NA NA NA 365.8 143.93 399.41 151.46 0.0005 0.0007
X_IL1RA
Interleukin-1	receptor	antagonist	via	ELISA	
ultrasensitive	(pg/mL) 146.07 101.47 164.11 128.81 0.0078 0.0093 135.45 82.99 161.09 130.16 0.0001 <0.0001
X_IL6 Interleukin-6	via	ELISA	ultrasensitive	(pg/mL) 1.55 1.82 2.47 5.54 0.0002 0.0003 1.31 1.84 1.97 2.18 <0.0001 <0.0001
X_INSULN Plasma	insulin	via	RIA	(mIU/L) 10.57 6.24 22.45 6.24 0.0161 0.0176 9.93 6.45 11.27 6.19 0.0016 0.0021
X_LP_A Lipoprotein(a)	(mg/dL) NA NA NA NA NA NA 19.14 22.85 22.22 25.42 0.0495 0.0495
X_MMA Methylmalonic	acid,	MMA	(µmol/L) 0.1 0.03 0.11 0.03 0.0012 0.0016 0.1 0.03 0.11 0.03 0.0002 0.0003
X_N_LIN Lymphocytes	(n,	K/µL) 1.96 0.65 1.85 0.65 0.0007 0.001 2.04 0.65 1.9 0.67 0.0012 0.0016




















X_OM3_A Omega-3	fatty	acids	as	%	of	total	fatty	acid	area 2.09 0.62 1.88 0.57 <0.0001 <0.0001 2.16 0.67 1.97 0.59 <0.0001 <0.0001
X_OM3_MG Omega-3	plasma	fatty	acid	weight	(mg/L) 113.81 43.61 104.23 37.54 <0.0001 <0.0001 NA NA NA NA NA NA
X_OM3_W
Ratio	of	Omega-6:Omega-3	as	%	of	total	fatty	acid	
weight 3.53 0.98 3.21 0.93 <0.0001 <0.0001 3.64 1.04 3.34 0.94 <0.0001 <0.0001
X_OM6_3W
Ratio	of	Omega-6:Omega-3	as	%	of	total	fatty	acid	
weight 10.34 2.95 10.7 3.19 0.0479 0.0486 NA NA NA NA NA NA
X_OM6_A Omega-6	fatty	acids	as	%	of	total	fatty	acid	area 31.41 4.39 29.3 4.38 <0.0001 <0.0001 32.26 4.3 30.02 4.35 <0.0001 <0.0001
X_OM6_M Omega-6	fatty	acids	as	%	of	total	fatty	acid	mols 33.15 4.43 331.08 4.46 <0.0001 <0.0001 33.99 0.25 31.8 4.42 <0.0001 <0.0001
X_OM6_MG Omega-6	plasma	fatty	acid	weight	(mg/L) 1082.37 243.69 1028.01 223.72 0.0001 0.0001 NA NA NA NA NA NA
X_OM6_W Omega-6	fatty	acids	as	%	of	total	fatty	acid	weight 34.05 4.43 31.98 4.47 <0.0001 <0.0001 34.89 4.31 32.7 4.43 <0.0001 <0.0001
X_P_LIN Lymphocytes	(%) 31.98 8.19 30.58 8.03 0.0028 0.0034 32.9 8.42 31.03 8.09 0.0007 0.001
X_P_NEU Neutrophils	(%) 59.12 8.81 60.47 8.4 0.0067 0.0081 58.2 9.19 60.03 8.52 0.002 0.0026
X_PTH
Parathyroid	hormone,	two-site	immunoradiometric	
assay	(pg/mL) 22.24 17.65 27.87 19.24 <0.0001 <0.0001 22.33 22.59 25.03 14.54 0.0466 0.0474
X_RESIST Resistin	via	EIA	(ng/mL) 3.71 1.72 4.13 2.23 0.0007 0.001 3.59 1.65 3.89 1.95 0.0126 0.0143
X_RETINL
Retinol	via	high	performance	liquid	chromatography	
(µmol/L) 1.97 0.48 1.88 0.49 0.0005 0.0007 1.99 0.47 1.91 0.49 0.0105 0.0121
X_SCD14 Soluble	CD14	via	ELISA	(ng/mL) 1651.2 339.4 1781.38 335.52 <0.0001 <0.0001 1595.57 318.07 1733.72 340.59 <0.0001 <0.0001
X_STFRNM Soluble	transferrin	receptor	(nmol/L) 15.98 5.49 16.99 5.48 0.0016 0.002 NA NA NA NA NA NA
X_TESTO Total	testosterone	(ng/mL) 2.76 2.2 1.94 1.92 <0.0001 <0.0001 2.97 2.29 2.17 1.99 <0.0001 <0.0001
X_TIGF1
Total	insulin-like	growth	factor-1,	serum,	
immunoradiometric	assay	(ng/mL) 147.92 72.25 109.88 51.83 <0.0001 <0.0001 164.2 78.49 121.24 57.78 <0.0001 <0.0001
X_TNFAR1
Soluble	TNF-a	receptor	I	via	quantitative	sandwich	
EIA	(pg/mL) 1200.34 443.28 1594.19 785.34 <0.0001 <0.0001 1101.48 441.51 1418.13 603.9 <0.0001 <0.0001
X_TNFAR2
Soluble	TNF-a	receptor	II	via	quantitative	sandwich	
EIA	(pg/mL) 2416.55 657.28 2869.39 827.95 <0.0001 <0.0001 2267.59 638.78 2695.09 747.26 <0.0001 <0.0001
X_TSH Thyroid	stimulating	hormone,	TSH	(mIU/L) 1.66 2.24 2.36 7 0.0357 0.0379 NA NA NA NA NA NA
X_UCA Urinary	Ca	(mmol/L) 2.57 1.74 2.09 1.47 <0.0001 <0.0001 2.62 1.56 2.31 1.66 0.0054 0.0069
X_UCOR24 24-hour	urinary	cortisol	(µg/24	hours) 108.88 55.55 100.63 68.22 0.0273 0.0294 111.52 50.52 102.66 58.56 0.0145 0.0161
X_UCORSL Urinary	cortisol	(µg/mL) NA NA NA NA NA NA 0.08 0.06 0.07 0.05 0.0201 0.022
X_UCRE24 24-hour	urinary	creatinine	(mg/24	hours) 1132.16 384.36 884.66 304.86 <0.0001 <0.0001 1211 383.23 977.63 348.15 <0.0001 <0.0001
X_UCREAT Urinary	creatinine	(mg/dL) 81.52 39.44 67.67 32.17 <0.0001 <0.0001 88.75 42.01 71.27 34.64 <0.0001 <0.0001
X_UNA Urinary	Na	(mmol/L) 101.12 45.54 92.5 41.92 0.0011 0.0015 106.71 46.11 93.3 41.77 <0.0001 <0.0001
X_VES Erythrocyte	sedimentation	rate	(ESR)	(mm/hour) 16.98 15.83 22.82 19.49 <0.0001 <0.0001 15.18 14.53 20.48 18.15 <0.0001 <0.0001
X_VGM Mean	corpuscular	volume	(MCV)	(fL) 89.96 4.47 90.49 4.86 0.0492 0.0492 89.6 4.55 90.21 4.74 0.0458 0.0474
X_VITB6G
Vitamin	B6	via	high	performance	liquid	
chromatography	(ng/mL) 8.32 5.57 6.56 6.64 <0.0001 <0.0001 9.34 5.91 6.93 6.24 <0.0001 <0.0001
XIGFBP3C
IGF	binding	protein-3,	serum,	immunoradiometric	







Frail.Model2.Feature.codeFrailty	Model	II	 Control	Mean SD Frailty	Mean SD |t|-test	
Corrected									
p-value
X_ALFTOC Vitamin	E	alpha	tocopherol,	high	performance	liquid	chromatography	(µmol/L) 30.99 8.29 29.00 8.46 <0.0001 <0.0001
X_ATOCRS Vitamin	E	alpha	tocopherol,	high	performance	liquid	chromatography,	assay	#2	(µmol/L) 34.44 7.65 32.65 7.39 <0.0001 <0.0001
X_P_LIN Lymphocytes	(%) 31.42 7.88 29.50 8.23 <0.0001 <0.0001
X_25OH_D 25(OH)-D	(25-hydroxyvitamin	D)	via	RIA	(nmol/L) 54.93 34.5 43.52 35.77 <0.0001 <0.0001
X_ALFA1 Alpha-1	globulin	(%) 2.57 0.36 2.72 0.47 <0.0001 <0.0001
X_BUN Blood	urea	nitrogen	(mg/dL) 33.79 7.44 37.5 15.92 <0.0001 <0.0001
X_CL24 Creatinine	clearance,	24-hr	urine	(mL/minute) 81.09 24.06 70.00 26.43 <0.0001 <0.0001
X_CNCME MCH	concentration	(MCHC)	(g/dL) 33.9 1.02 33.56 1.05 <0.0001 <0.0001
X_CPK Creatine	phosphokinase	(U/L) 104.23 61.69 86.84 55.12 <0.0001 <0.0001
X_CRP_HS C-reactive	protein	-	high	sensitivity	(µg/mL) 4.06 5.99 6.79 11.93 <0.0001 <0.0001
X_CTX_1 C-terminal	telopeptide	of	type-1	collagen	(ng/mL) 0.47 0.23 0.58 0.35 <0.0001 <0.0001
X_FREETS Free	testosterone	(ng/dL),	Vermeulen 2.41 2.22 1.72 1.9 <0.0001 <0.0001
X_GR Red	blood	cells	(RBC)	(n,	millions/µL) 4.57 0.38 4.42 0.48 <0.0001 <0.0001
X_HOMCYS Homocysteine	via	FPIA	analysis	(µmol/L) 14.97 5.70 17.32 8.12 <0.0001 <0.0001
X_IL1RA Interleukin-1	receptor	antagonist	via	ELISA	ultrasensitive	(pg/mL) 142.73 85.50 177.97 159.09 <0.0001 <0.0001
X_IL6 Interleukin-6	via	ELISA	ultrasensitive	(pg/mL) 1.67 1.75 2.92 5.74 <0.0001 <0.0001
X_N_NEU Neutrophils	(n,	K/µL) 3.60 1.18 3.90 1.31 <0.0001 <0.0001
X_OM6_MG Omega-6	plasma	fatty	acid	weight	(mg/L) 1069.54 249.81 1005.32 234.97 <0.0001 <0.0001
X_PTH Parathyroid	hormone,	two-site	immunoradiometric	assay	(pg/mL) 24.06 19.79 30.55 22.59 <0.0001 <0.0001
X_RESIST Resistin	via	EIA	(ng/mL) 3.72 1.67 4.36 2.48 <0.0001 <0.0001
X_TESTO Total	testosterone	(ng/mL) 2.58 2.09 1.91 1.89 <0.0001 <0.0001
X_TNFAR1 Soluble	TNF-a	receptor	I	via	quantitative	sandwich	EIA	(pg/mL) 1343.02 429.62 1780.92 979.8 <0.0001 <0.0001
X_TNFAR2 Soluble	TNF-a	receptor	II	via	quantitative	sandwich	EIA	(pg/mL) 2625.69 612.55 3053.98 958.87 <0.0001 <0.0001
X_UCRE24 24-hour	urinary	creatinine	(mg/24	hours) 1020.45 334.70 860.38 323.47 <0.0001 <0.0001
X_VES Erythrocyte	sedimentation	rate	(ESR)	(mm/hour) 17.72 14.75 25.45 21.55 <0.0001 <0.0001
X_IL6_EC IL-6	high-sensitivity	ELISA	calculated	from	ELISA	ultrasensitive	(pg/mL) 3.11 2.00 4.23 2.82 <0.0001 <0.0001
X_ALF2M Alpha-2-macroglobulin	(mg/dL) 205.18 66.26 221.01 69.64 0.0002 0.0003
X_DHEAS Dehydroepiandrosterone	sulfate	(µg/dL) 91.21 69.26 75.51 63.3 0.0002 0.0003
X_FOLICG Folate	via	RIA	(ng/mL) 3.50 2.12 3.03 1.88 0.0002 0.0003
X_FT4 Free	thyroxine,	fT4	(ng/dL) 1.43 0.30 1.51 0.41 0.0002 0.0003
X_SCD14 Soluble	CD14	via	ELISA	(ng/mL) 1724.25 315.92 1810.47 383.4 0.0002 0.0003
X_TIGF1 Total	insulin-like	growth	factor-1,	serum,	immunoradiometric	assay	(ng/mL) 122.04 54.74 109.52 53.63 0.0002 0.0003
X_ESRAGE Endogenous	secretory	receptor	for	AGEs	(ng/mL) 0.43 0.19 0.48 0.27 0.0005 0.0008
X_OM6_A Omega-6	fatty	acids	as	%	of	total	fatty	acid	area 30.16 4.16 29.17 4.57 0.0005 0.0008
X_TRAIL TNF-related	apoptosis-inducing	ligand	(pg/mL) 79.52 54.09 70.44 20.08 0.0005 0.0008
X_COLLDL Lipids:	LDL	cholesterol	(mg/dL) 139.01 35.77 132.56 32.70 0.0022 0.0034
X_OM3_MG Omega-3	plasma	fatty	acid	weight	(mg/L) 110.92 44.27 102.85 37.76 0.0029 0.0043
X_COLTOT Lipids:	total	cholesterol	(mg/dL) 220.84 40.73 213.53 38.74 0.0031 0.0045
X_UCA Urinary	Ca	(mmol/L) 2.35 1.65 2.04 1.58 0.0036 0.0051
X_GB White	blood	cells	(WBC)	(n,	K/µL) 6.01 1.56 6.3 1.63 0.0037 0.0051
X_VITB6G Vitamin	B6	via	high	performance	liquid	chromatography	(ng/mL) 7.47 6.61 6.09 9.08 0.0057 0.0076
X_GPT ALT	(U/L) 20.48 11.99 18.44 12.05 0.0062 0.0081
X_C20_5B Fatty	acid	C20:5	n-3	weight	(mg/L) 20.46 9.87 18.95 7.51 0.0088 0.0113
X_ADIPON Adiponectin	via	RIA	(µg/mL) 13.31 9.72 15.05 10.83 0.0094 0.0118
X_OM3_A Omega-3	fatty	acids	as	%	of	total	fatty	acid	area 1.99 0.62 1.89 0.59 0.0141 0.0172
X_UNA Urinary	Na	(mmol/L) 96.75 46.40 89.89 39.48 0.0153 0.0183
X_URICO Uric	acid	(mg/dL) 5.09 1.29 5.30 1.60 0.0175 0.0205
X_UCOR24 24-hour	urinary	cortisol	(µg/24	hours) 105.33 52.21 95.94 73.57 0.0231 0.0265
X_C20_5 Fatty	acid	C20:5	n-3	cis	(eicosapentaenoic,	EPA)	area 79.94 51.57 73.05 43.36 0.0275 0.0309
X_U_PRO Urine	proteins	(mg/dL) 0.73 7.61 1.93 8.98 0.0292 0.0321
X_C24_0B Fatty	acid	C24:0	weight	(mg/L) 4.65 4.51 4.05 4.11 0.0316 0.0337
X_C16_0C Fatty	acid	C16:0	as	%	of	total	fatty	acid	weight 22.38 2.36 22.72 2.48 0.0319 0.0337
X_C16_0A Fatty	acid	C16:0	as	%	of	total	fatty	acid	area 24.66 2.36 24.98 2.46 0.0408 0.0423
X_OM3_W Omega-3	fatty	acids	as	%	of	total	fatty	acid	weight 3.35 0.97 3.23 0.95 0.0457 0.0465























X_25OH_D 25(OH)-D	(25-hydroxyvitamin	D)	via	RIA	(nmol/L) 57.82 36.01 40.97 34.34 <0.0001 <0.0001 58.33 33.73 47.92 40.02 <0.0001 <0.0001
X_ADIPON Adiponectin	via	RIA	(µg/mL) 12.66 9.11 15.85 11.71 <0.0001 <0.0001 12.41 9.13 14.66 11.45 0.0028 0.0034
X_ALB Albumin	(%) 59.71 3.34 58.09 3.51 <0.0001 <0.0001 59.99 3.27 58.52 3.45 <0.0001 <0.0001
X_ALF2M Alpha-2-macroglobulin	(mg/dL) 201.68 64.3 221.07 73.22 <0.0001 <0.0001 197.37 61.88 223.54 74.06 <0.0001 <0.0001
X_ALFA1 Alpha-1	globulin	(%) 2.53 0.38 2.69 0.43 <0.0001 <0.0001 2.51 0.39 2.64 0.43 <0.0001 <0.0001
X_ALFTOC
Vitamin	E	alpha	tocopherol,	high	performance	liquid	
chromatography	(µmol/L) 30.47 8.24 29.01 8.39 0.0092 0.01 NA NA NA NA NA NA
X_ATOCRS
Vitamin	E	alpha	tocopherol,	high	performance	liquid	
chromatography,	assay	#2	(µmol/L) 33.91 7.54 32.86 7.43 0.0367 0.0367 NA NA NA NA NA NA
X_BUN Blood	urea	nitrogen	(mg/dL) 32.61 7.77 37.42 14.90 <0.0001 <0.0001 32.12 7.20 0.27 13.06 <0.0001 <0.0001
X_C20_5A Fatty	acid	C20:5	n-3	as	%	of	total	fatty	acid	area 0.48 0.20 0.19 0.19 0.027 0.0275 NA NA NA NA NA NA
X_CL24 Creatinine	clearance,	24-hr	urine	(mL/minute) 88.69 29.71 68.68 25.64 <0.0001 <0.0001 9.48 30.34 74.67 25.66 <0.0001 <0.0001
X_CNCME MCH	concentration	(MCHC)	(g/dL) 34.01 1.00 33.54 0.96 <0.0001 <0.0001 34.07 1.00 33.67 0.96 <0.0001 <0.0001
X_CORTIS Serum	cortisol	(µg/dL) NA NA NA NA NA NA 13.67 5.06 12.73 4.37 0.0026 0.0033
X_CPK Creatine	phosphokinase	(U/L) 110.89 92.60 88.84 53.96 <0.0001 <0.0001 115.10 99.11 91.46 54.64 <0.0001 <0.0001
X_CRP_HS C-reactive	protein	-	high	sensitivity	(µg/mL) 4.01 6.14 7.11 14.37 0.0004 0.0005 3.77 6.02 5.83 9.44 0.0004 0.0006
X_CTX_1 C-terminal	telopeptide	of	type-1	collagen	(ng/mL) 0.44 0.21 0.59 0.35 <0.0001 <0.0001 0.43 0.20 0.53 0.31 <0.0001 <0.0001
X_CYSC Cystatin	C	(mg/L) 0.91 0.21 1.13 0.42 <0.0001 <0.0001 0.88 0.19 1.07 0.35 <0.0001 <0.0001
X_DHEAS Dehydroepiandrosterone	sulfate	(µg/dL) 116.98 95.79 77.99 67.71 <0.0001 <0.0001 125.8 100.15 80.97 67.13 <0.0001 <0.0001
X_ESRAGE Endogenous	secretory	receptor	for	AGEs	(ng/mL) 0.43 0.2 0.48 0.25 0.0077 0.0083 0.43 0.18 0.48 0.27 0.0086 0.0094
X_ESTDIO Estradiol	via	radioimmunoassay	(pg/mL) 13.29 15.99 9.52 7.18 <0.0001 <0.0001 14.30 17.34 9.35 6.52 <0.0001 <0.0001
X_FIBRIN Fibrinogen	(mg/dL) 339.88 72.16 367.95 78.12 <0.0001 <0.0001 334.56 73.08 360.54 72.38 <0.0001 <0.0001
X_FOLICG Folate	via	RIA	(ng/mL) 3.41 2.14 3.02 1.70 0.0013 0.0017 3.43 2.14 3.07 1.91 0.0078 0.0087
X_FREETS Free	testosterone	(ng/dL),	Vermeulen 2.72 2.80 1.67 1.92 <0.0001 <0.0001 2.95 2.96 1.74 1.89 <0.0001 <0.0001
X_GLU Blood	glucose	(mg/dL) NA NA NA NA NA NA 92.18 24.40 97.77 29.05 0.0028 0.0034
X_HCT Hematocrit	(%) 41.02 3.28 40.06 3.64 <0.0001 <0.0001 41.07 3.23 40.51 3.48 0.0147 0.0153
X_HOMCYS Homocysteine	via	FPIA	analysis	(µmol/L) 14.16 5.57 17.39 7.78 <0.0001 <0.0001 13.88 5.59 16.17 6.47 <0.0001 <0.0001
X_IL18
Interleukin-18	via	ELISA	ultrasensitive	using	plasma	
(pg/mL) 386.20 149.66 411.61 156.28 0.0146 0.0154 382.19 150.56 402.02 147.03 0.0478 0.0478
X_IL1RA
Interleukin-1	receptor	antagonist	via	ELISA	
ultrasensitive	(pg/mL) 146.60 97.39 177.16 154.61 0.0015 0.0019 142.80 95.94 174.54 153.13 0.0007 0.001
X_IL6 Interleukin-6	via	ELISA	ultrasensitive	(pg/mL) 1.57 1.81 3.14 7.22 0.0003 0.0004 1.46 1.77 2.42 2.57 <0.0001 <0.0001
X_LYCOPN
Lycopene	via	high	performance	liquid	
chromatography	(µmol/L) 0.71 0.34 0.65 0.31 0.0042 0.005 NA NA NA NA NA NA
X_N_LIN Lymphocytes	(n,	K/µL) 1.95 0.64 1.83 0.67 0.0073 0.0085 1.98 0.65 1.87 0.69 0.0184 0.0188
X_OM3_A Omega-3	fatty	acids	as	%	of	total	fatty	acid	area 2.04 0.62 1.88 0.56 0.0002 0.0003 2.07 0.63 1.96 0.60 0.0049 0.0056
X_OM6_MG Omega-6	plasma	fatty	acid	weight	(mg/L) 1069.85 241.60 1022.35 216.50 0.0024 0.0029 1086.09 239.82 1034.56 223.86 0.0016 0.0021
X_OM6_W Omega-6	fatty	acids	as	%	of	total	fatty	acid	weight 33.57 4.45 31.76 4.64 <0.0001 <0.0001 33.93 4.42 32.32 4.52 <0.0001 <0.0001
X_P_LIN Lymphocytes	(%) 31.96 8.07 29.53 8.13 <0.0001 <0.0001 32.45 8.16 29.87 8.16 <0.0001 <0.0001
X_P_NEU Neutrophils	(%) 59.15 8.64 61.46 8.47 <0.0001 <0.0001 58.64 8.83 61.19 8.42 <0.0001 <0.0001
X_PTH
Parathyroid	hormone,	two-site	immunoradiometric	
assay	(pg/mL) 22.68 16.32 31.12 23.23 <0.0001 <0.0001 22.36 17.44 28.13 17.47 <0.0001 <0.0001
X_RESIST Resistin	via	EIA	(ng/mL) 3.75 1.87 4.33 2.19 <0.0001 <0.0001 3.67 1.66 4.05 2.23 0.0094 0.01
X_SCD14 Soluble	CD14	via	ELISA	(ng/mL) 1670.14 331.90 1824.72 386.26 <0.0001 <0.0001 1653.78 323.41 1760.93 361.97 <0.0001 <0.0001
X_TESTO Total	testosterone	(ng/mL) 2.57 2.17 1.85 1.87 <0.0001 <0.0001 2.68 2.20 1.87 1.84 <0.0001 <0.0001
X_TIGF1
Total	insulin-like	growth	factor-1,	serum,	
immunoradiometric	assay	(ng/mL) 139.07 69.69 106.54 49.24 <0.0001 <0.0001 145.42 71.16 113.21 55.61 <0.0001 <0.0001
X_TNFAR1
Soluble	TNF-a	receptor	I	via	quantitative	sandwich	
EIA	(pg/mL) 1248.81 471.88 1763.25 914.92 <0.0001 <0.0001 1191.01 432.04 1592.49 741.76 <0.0001 <0.0001
X_TNFAR2
Soluble	TNF-a	receptor	II	via	quantitative	sandwich	
EIA	(pg/mL) 2473.75 654.70 3059.1 924.41 <0.0001 <0.0001 2399.93 623.03 2903.60 862.17 <0.0001 <0.0001
X_TRAIL TNF-related	apoptosis-inducing	ligand	(pg/mL) 76.51 42.76 71.47 19.74 0.0064 0.0074 NA NA NA NA NA NA
X_UCA Urinary	Ca	(mmol/L) 2.50 1.74 1.90 1.18 <0.0001 <0.0001 2.52 1.63 2.15 1.64 0.0001 0.0001
X_UCOR24 24-hour	urinary	cortisol	(µg/24	hours) 108.98 32.17 93.34 57.87 0.0001 0.0001 109.66 50.09 96.01 67.41 0.0018 0.0023
X_UCORSL Urinary	cortisol	(µg/mL) 1082.84 374.84 833.83 294.48 <0.0001 <0.0001 1119.54 381.66 902.09 314.87 <0.0001 <0.0001
X_UCRE24 24-hour	urinary	creatinine	(mg/24	hours) 1082.84 374.84 833.83 294.48 <0.0001 <0.0001 1119.54 381.66 902.09 314.87 <0.0001 <0.0001
X_UCREAT Urinary	creatinine	(mg/dL) 78.09 38.10 66.78 32.12 <0.0001 <0.0001 80.74 39.52 68.38 33.02 <0.0001 <0.0001
X_UNA Urinary	Na	(mmol/L) 99.50 45.59 90.34 38.51 0.0014 0.0018 101.58 44.78 88.47 39.39 <0.0001 <0.0001
X_URICO Uric	acid	(mg/dL) 4.98 1.28 5.22 1.56 0.0148 0.0154 4.93 1.29 5.19 1.36 0.0036 0.0042
X_VES Erythrocyte	sedimentation	rate	(ESR)	(mm/hour) 17.59 15.96 25.67 21.42 <0.0001 <0.0001 16.67 14.84 23.32 20.66 <0.0001 <0.0001
X_VITB6G
Vitamin	B6	via	high	performance	liquid	
chromatography	(ng/mL) 8.12 6.21 5.75 5.47 <0.0001 <0.0001 8.48 6.28 6.08 5.79 <0.0001 <0.0001
XIGFBP3C
IGF	binding	protein-3,	serum,	immunoradiometric	
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Anticholinergic Burden Scale Permission  
 
We do not have a formal letter. You can use the following email: 
 
You have permission to use the Anticholinergic Cognitive Burden Scale for your dissertation 















TO: Patricia Slattum 
CC: Lana Sargent  
  
 
FROM: VCU IRB Panel B 
RE: Patricia Slattum ; IRB HM20006652   Predicting cognitive frailty: a population modeling study 
On  2/3/2016 the referenced research study qualified for exemption according to 45 CFR 46.101(b), category 
4. 
The information found in the electronic version of this study’s smart form and uploaded documents now 
represents the currently approved study, documents, and HIPAA pathway (if applicable). You may access this 
information by clicking the Study Number above. 
 
If you have any questions, please contact the Office of Research Subjects Protection (ORSP) or 
the IRB reviewer(s) assigned to this study. 
•  The reviewer(s) assigned to your study will be listed in the History tab and on the study 
workspace. Click on their name to see their contact information. 
Attachment – Conditions of Exempt Approval  
Conditions of Exempt Approval: 
In order to comply with federal regulations, industry standards, and the terms of this approval, 
the investigator must (as applicable): 
1. Conduct the research as described in and required by the Protocol. 
2. Provide non-English speaking patients with a translation of the approved Consent 
Form in the research participant's first language.  The Panel must approve the 
translation. 
3. The following changes to the protocol must be submitted to the IRB panel for review 
and approval before the changes are instituted.  Changes that do not meet these criteria 
do not have to be submitted to the IRB.  If there is a question about whether a change 
must be sent to the IRB please call the ORSP for clarification.  
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